Nanocrystalline (Fe1−xNix)81Nb7B12 (x = 0, 0.25, 0.5, 0.75) and Vitroperm alloys were studied by Möss-bauer spectroscopy after neutron irradiation at uences of 10 16 n/cm 2 and 10 17 n/cm 2 . From structure analyses, we have identied ferromagnetic bcc-FeNi in nanocrystalline state and partly paramagnetic (Fe-Ni)23B6 phase. Neutron irradiation had an inuence on the magnetic microstructure, which is manifested in the change of the Mössbauer parameters, such as the direction of net magnetic moment, the intensity of internal magnetic eld and the volumetric fraction. The results indicate that the changes of the microscopic magnetic parameters, induced by neutron irradiation, depend on iron and nickel content. Signicant radiation damage started at neutron uence of 10 17 n/cm 2 .
Introduction
In the recent years, nanocrystalline alloys have become attractive for applications. The most prominent FINEMET, NANOPERM and HITPERM have been frequently investigated because they exhibit excellent soft magnetic properties. It was also shown [1] that some physical properties of nanocrystalline materials are affected by neutron irradiation. Changes in the orientation of the average magnetic moment were observed in neutron irradiated metallic glasses and nanocrystals [2] . The particle bombardment produces defects that may cause realignment of magnetic domains, implying reorientation of magnetic moments. The change in the local neighbourhoods of atoms aects the average hyperne magnetic eld as well as the shape of hyperne eld distributions.
In the case of nanocrystalline alloys consisting of crystalline nanograins embedded in an amorphous intergranular matrix, the irradiation by neutrons leads to redistribution of atoms in the amorphous matrix, disturbance of regular atomic ordering of the crystal lattice and atom exchange between the amorphous and crystalline component. The mechanism of the radiation damage also depends on the constituent elements. Each of them possesses dierent cross-section to thermal and fast neutrons.
Using Mössbauer spectroscopy, information can be gained on changes in the orientation of the net magnetic moment, in the magnitude of the magnetic hyperne eld as well as the volumetric fraction of the crystalline and the amorphous component after irradiation.
Our work is focused on the structural and local magnetic modication induced in selected alloys by neutron irradiation at dierent uences. * corresponding author; e-mail: jozef.sitek@stuba.sk Mössbauer spectra were collected in transmission geometry by a conventional constant-acceleration spectrometer with a 57 Co(Rh) source. All spectra were measured at room temperature. The spectra were evaluated by the CONFIT program [3] , which allows simultaneous treatment of crystalline and residual amorphous phase by means of individual lines and distribution of hyperne components. ), taken at room temperature are shown in Fig. 1 and in Table 1 . After irradiation, the changes in the orientation of net magnetic moment, changes in the magnitude of the average hyperne magnetic eld of amorphous and crystalline components and changes in volumetric fraction take place. Orientation of net magnetic moment is reected in relative intensity of the second and the fth line of Mössbauer spectrum (A 23 ). This parameter achieves a maximum value if the net magnetic moment lays along the sample surface and a minimum value if it is perpendicular to the sample surface. It is known that magnetic domain structure as well as magnetization processes are governed by both, the microstructural defects and their stress elds. Consequently, the results suggest that the short range order and the distribution of magnetic dipoles are aected by stresses in the irradiated regions [4] . Slight changes in the average hyperne eld and in the volumetric fraction of the amorphous component can indicate some movement of Fe atoms from the amorphous matrix to the crystalline part, contributing to slight decrease of the internal magnetic eld after irradiation. We suppose that free Fe atoms originate either from the neutron capture by boron or from recoil atoms displacement. We cannot exclude that part of crystalline iron gets damaged, it means that it contains vacancies and interstitial atoms. The uence of 10 17 n/cm 2 partly amorphizes the crystalline iron grains. As an evidence of this, there is a relative increase of volumetric fraction of amorphous component and slight increase of the average value of internal magnetic eld after irradiation. We found by comparison of the nanocrystalline samples with their amorphous precursors, that behavior of amorphous samples was very similar to the behaviors of amorphous component in the nanocrystalline samples. We have also analyzed the Vitroperm alloy that is used in particle accelerators. The results showed similar changes in Möss-bauer spectra after irradiation, as in the former cases.
Conclusions
After summarizing all obtained results, the uence of is not enough to signicantly damage the amorphous and crystalline structure. This uence modies the structure rather than damages it. This modication is manifested by change of the net magnetic moment orientation and, at higher uences, by changes of internal magnetic eld. On macroscopic level, the decrease of magnetic susceptibility has been observed. At 
